Relationship between p38 mitogen-activated protein kinase and small GTPase Rac for the activation of NADPH oxidase in bovine neutrophils.
Superoxide production by NADPH oxidase is essential for bactericidal properties of neutrophils. However, molecular mechanisms underlying the activation of this enzyme remain largely unknown. Here, using bovine neutrophils we examined the role of p38 mitogen-activated protein kinase (p38 MAPK) in the signaling pathways of the NADPH oxidase activation. Superoxide production was induced by stimulation with serum-opsonized zymosan (OZ) and attenuated by p38 MAPK inhibitor, SB203580. OZ stimulation induced the translocation of p47(phox) and Rac to the plasma membrane and SB203580 completely blocked the translocation of Rac, but only partially blocked that of p47(phox). Furthermore, SB203580 abolished the OZ-elicited activation of Rac, which was assessed by detecting the GTP-bound form of this protein. Phosphatidylinositol 3-kinase (PI3K) inhibitors, wortmannin and LY294002, blocked not only p38 MAPK activation but also Rac activation. However, SB203580 showed no effect on the PI3K activity. These results suggested that PI3K/p38 MAPK/Rac pathway was present in the activation of NADPH oxidase in bovine neutrophils.